Bacterial endotoxin regulation of cytokine receptors on murine bone marrow cells: in vivo and in vitro study.
Bacterial endotoxin (LPS) modulation of CSF-1, granulocyte-macrophage (GM)-CSF, G-CSF, IL-1, TNF, and Kit Ligand receptors on murine bone marrow cells (BMC) in vivo and in vitro was investigated. In vivo LPS reduced the binding of hrIL-1 (> 90%), mrTNF (> 62%), mrGM-CSF (> 42%) and hrG-CSF (> 91%) to BMC within 2 h, but elevated IL-1 binding (> 8.4-fold) between 8 to 48 h. In vitro, LPS decreased G-CSF and IL-1 binding after 8 h yet increased TNF binding in a dose-dependent manner, suggesting that in vivo, the LPS up-regulation of IL-1 binding to BMC was indirect. Because in vivo LPS elevated the levels of TNF, IL-6, GM-CSF, and glucocorticoids, we further examined GM-CSF and TNF modulation of cytokine receptors on BMC in vivo. In vivo, TNF decreased the binding of TNF (> 88%), G-CSF (> 89%), and IL-1 (> 73%) within 30 min, but increased IL-1 binding (> 4.8-fold) after 10 h. In contrast, in vitro TNF decreased IL-1 binding after 8 h, implying that in vivo TNF up-regulation of Il-1 binding to BMC was also due to an indirect mechanism. However, GM-CSF increased IL-1 binding to BMC both in vivo and in vitro after 8 h. Further studies showed that in vitro GM-CSF and dexamethasone synergistically increased IL-1 binding to BMC in a time- and dose-dependent manner. This synergistic modulation depended on synthesis of protein and mRNA, and was due to an increase in receptor number rather than an increase in receptor affinity. Because in vivo, LPS and LPS-induced cytokines (IL-1 and TNF) elicited the secretion of glucocorticoid and CSF activities, our results revealed a mechanism for LPS up-modulation of IL-1R on BMC in vivo.